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(54) NONAQUEOUS ELECTROLYTE LITHIUM SECONDARY BATTERY AND ITS 
MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nonaqueous 
electrolyte lithium secondary battery which has little 
potential unevenness and is excellent in manufacturing 
aptitude. 

SOLUTION: In a nonaqueous electrolyte lithium 
secondary battery including a positive electrode and a 
negative electrode, each of which has mix layers on both 
sides of a current collector, and a nonaqueous 
electrolyte, at least one of the respective current 
collectors 23, 27 of the positive and negative electrodes 
is formed as a porous current collector having one or 
plural holes 54a, 54b communicating the front to the 
back thereof, and lithium metal foil 53 is pressure 
bonded on the surface of the at least one of the mix 
layers on both sides of the porous current collector. 
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Al, Ga, In, Tl, Si, Ge, Sn, Pb, 
P, As, Sb, B i <Dtp<D2m£l.k<D7Cm&3Z»t1r 

Wfc#£Ll^0>l±, B, Al, Si, Ge, Sn, P <D 

h lSoTti^^^tfo 

[0 0 7 1] ±IE©*«»»Of-C. Sn^i(*:<ti->5 
[0 0 7 2] 

— (1) SnM 3 c M 4 d Ot 

M 3 fiA 1, B, P s Si, Ge t 1 

50 0. 0 1JL^_k % 1WT^»^CT% 0. 2<c + d<2 N t 


(8) 
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[oo7 3] #3>nm&mfcm*, »*»(ov> 

[0 0 7 4] fta*#tltll LT#i&i£ 
ojfe£?fl«£: LtliS 0 O'CWJil 5 0 0t^m5 

T^^2 t CJW_bl 0 7 Lt\ 

[0075] *w«B*^*5Jts#aafti:W: rggfigiag 
cc*^) o5o%j d>e> r«E^ias ec«^) oso 

%j r«KAiue rc*^) ©5o%j icit-rs^-e 

[0 0 7 6] l»att«*JF*-C?&aiLTt>J:<*fcjKa 

l\, £fcir^ ^n/ntr^^ (ft*ftUJKS l 9 
8 7) 217lffit^gunft'Hammer-Anv 
i 1^ - s 1 apjfe-^T hv^Xft • zfyX^^^f 
\s— • il'fr^ftfe -melt drag ft* ^Ojgft 

(AS1 9 9 1) 1 7 2KIS^co^n-^-^. ^ 
[0 0 7 7] jfe*;*f L < ttlfcX^*** 

[0078] Affi«-»^ib^«jo5pJS3te^-f->rxtto. 

0 . 7-25/i mT'fo <9 , d»o^:ft:«<0 6 0 %£X±tf 
0. 5-3 0/zmTfc5r^^UV\ tfc, 
»<0«M1 1 ju mHT©fi?8oAJ!)5ftatt4#f© 3 

[0079] m^u^^ x^-r s t-fis a<^bn 
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1 0. 3 
02. 7 


BO. 5 PO. 2 02. 7 

, SnAlo.4 Bo. 


[0 0 8 0] A*Bt»0>tt;«flff«W\ BETit^ 

70 [0 0 8 1] ftatt»O0iJS:JWT^-t-d^ dax&tefiS 
££^6 t>^"Cfi?iV\ SnAlo.4 Bo. 5 Po. 5 K 
o.i 03.65. SnAlo.4 Bo. 5 Po. 5 Na 
0.2 03.7 , SnAlo.4 Bo. 3 Po.5 Rb 
0.2 O3.4 . SnAlo.4 Bo. 5 Po. 5 Cs 
0.1 O3.65, SnAlo.4 Bo. 5 Po. 5 Ko. 1 Geo.os 
O3.8S, SnA I0.4B0.5 Po. 5 Ko. 1 Mgo.i Ge 
0. 02O3.83. SnAlo.4 Bo. 4 Po. 4 03.2. SnA 

SnAlo.3 Bo. 5 P0.2 
5 Po. 3 B a 0. 08M go. 08 O 
20 3.26, SnAlo.4 Bo. 4 Po. 4 Bao.osO3.28. Sn 
Alo.4 Bo. 5 P0.5 O3. 6 , SnAlo.4 Bo. 5 P 
0.5 Mgo.i O3. 7 , 

[0 0 8 2] SnAlo.5 Bo. 4 Po. 5 Mgo.i Fo. 2 
O3.65, S n Bo. 5 Po. 5 Lio.i Mgo.i Fo. 2 O 
3.05, S n Bo. 5 Po. 5 Ko. 1 Mgo.i Fo. 2 O3.05, 
S n Bo. 5 Po. 5 Ko. 05M go. 05 Fo. 1 O3.03, SnB 
0.5 P0.5 Ko.osMgo.i F0.2O3.03, SnAlo.4 
Bo. 5 P0.5 Cso.i Mgo.i Fo. 2 O3.65, SnB 
0.5P0.5 C s 0. osM go. 05 Fo. 1 O3.03, S n Bo. 5 
30 P0.5 Mgo.i Fo. 1 O3.05, SnBo.5 Po. 5 Mg 
0.1 Fo. 2 O3 , SnBo.5 Po.5 Mgo.i F0.O6O3. 
07, SnBo.5 P0.5 Mgo.i Fo. UO3.03. SnPB 
ao. 08 03.58, SnPKo.i O3.55, SnPKo.osMg 
0. 05O3.58, SnPCso.i O3.55, SnPBao.osF 
0.O8O3.54, SnPKo.i Mgo.i Fo. 2 O3.55, Sn 
P Ko. 05M go. 05 Fo. 1 O3.53, SnPCso.i Mg 
0.1 F0.2 O3.55, S n P C s 0. osMgo. 05 Fo. 1 O 

3.53, Sni.i A 1 0. 4 Bo. 2 Po. 6 Bao.O8Fo.O8O 

3.54, Sni.iAlo.4 Bo. 2 Po. 6 Lio.i Ko. 1 B 
40 ao.i Fo. 1 03.65, Sni.i A 1 0. 4 Bo. 4 Po. 4 B 

a 0. 08 03. 34 , 

[0 0 8 3] Sni.i Alo.4 P C s 0. os 04. 23 , Sn 
1.1 Alo.4 PK0.05O4.23, Snt.2 AI0.5 Bo. 3 
Po. 4 Cso.2 O3.5 , Sni.2 Alo.4 Bo. 2 Po. 6 
Bao.O8O3.68, Sni.2 Alo.4 Bo. 2 Po. 6 Ba 
0. 08 Fo. 08 O3. 64 , Sni.2 Alo.4 Bo. 2 Po. 6 Mg 
0. 04 B a 0. 04 O3. 68 , Sni.2 Alo.4 Bo. 3 Po. 5 B 
ao. 08 03.58, Sni.3 AI0.3 Bo. 3 Po.4 Nao.2 
O3. 3 , Sni.3 AI0.2B0.4 Po.4 Ca 
50 0.2 O3.4 , Sni.3 Alo.4 Bo. 4 Po.4 Bao.2 O 
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3.6 , Sni.4 A 1 o. 4 PKo.2 04.6 , Sni.4 Al 
0.2 Bao.i PKo.2 04.45, Sni.4 A 1 o. 2 Ba 
0.2 PKo.2 04.6 , Snt.4 A 1 o. 4 Bao.2 PK 
o.2Bao.i Fo. 2 04.9 , Sni.4 A 1 o. 4 PKo.3 
04.65, Sni.5 AlO.2 PKO.2 04.4 , Sni.5 A 
1 0. 4 PKO.1 04.65, Sni.5 A 1 0. 4 PC S0.05O 

4.63 s Sni.5 A 1 o. 4 PCso.osMgo.i Fo.2 O 

4. 63 > 

[0084] SnSio.5 Alo.t Bo. 2 Po. i Ca 
0.4 03. i , S n S i o. 4 A 1 o. 2 Bo. 4 Oz.i , Sn 10 
Sio.5 Alo.2 Bo. i Po. j Mgo.i O2.8 , SnS 

io.6 AI0.2 Bo. 2 O2.8 „ SnSio.5 AI0.3 B 
0.4 Po. 2 O3.55, SnS U.5AI0.3 Bo. 4 Po. 5 
O4.30 N SnS io.6 A 1 0. 1 Bo. 1 Po. 3 03.25> S 
nSio.6 Alo.i Bo. 1 Po. t Bao.2 O2. 95 B Sn 
S io.6 Alo.i Bo. 1 Po.i Cao.2 02.95, SnS 

io.6 Alo.4 Bo. 2 Mgo.i O3.2 . SnS io.6 A 

lo.i Bo. 3 Po.i O3.05, SnS io.6 AI0.2 Mg 
0.2 O2.7 , S n S i 0. 6 A 1 0. 2 Cao.2 O2. 7 „ S 
n S i 0. 6 A 1 0. 2 Po. 2 O3 , S n S i 0. 6 Bo. 2 P 20 
0.2 O3 , S n S i 0. 8 A 1 0. 2 O2. 9 s SnSio.8 
Alo.3 Bo. 2 P0.2 03.85 N S n S i 0. 8 Bo. 2 O 
2. 9 N SnSio.8 Bao.2 O2.8 x SnSio.8 Mg 
0.2 O2. 8 , S n S i 0. 8 Cao.2 O2. 8 „ SnSi 
0. 8 Po. 2 O3. 1 . 

[0 0 8 5] Sno.9 Mno.3 Bo. 4 Po. 4 Cao.i R 
bo. 1 02.95 N Sno.9 Feo.3 Bo. 4 Po. 4 Cao.i 
Rbo.i 02.95 N Sno.8 Pbo.2 Cao.1 Po. 9 O 
3.35^ Sno.3 Geo. 7 Bao.i Po. 9 03.35 s Sn 
0.9 Mno. ) Mgo.i Po. 9 O3.35. Sno.2 Mno.8 30 
Mgo.i Po. 9 O3.35, S no. 7 Pbo.3 Cao.i P 
0.9 O3.35. Sno.2 Geo. 8 Bao.i Po. 9 03.35 s 
SnSio.8 Bo. 2 O2.9 , SnSio.7 B 
0.3 O2.85. SnS io.7 Bo. 3 Alo.i O3. 0 , Sn 
Sio.5 Bo. 3 Alo.i Mgo.i O2. 7 , Sno.8 Si 
0.6 Bo. 2 Alo.i Lio.i 02.5 N Sno.8 S io.6 
Bo. 2 Alo.i Cso.i 02.65> Sno.8 S i 0. 7 B 
0.1 Po.i Alo.i O2.75, Sno.8 Sio.5 Bo. 3 P 
0.2 Alo.i O2.9 , SnojS io.7 Bo. 1 Po.i A 
lo.i L io.05 02.78, Sno.8 Sio.5 Bo. 3 Po.i 40 
Alo.i Lio.i O2.7 , Sno.8 Sio.5 Bo. 3 P 
0.2 Alo.i Cso.i O2.95, Sno.8 S i 0. 7 Po. 3 
02.95, Sno.8 S io.7 P0.3 Alo.i O3. 1 % Sn 
Sio.s Bo. 3 Zro.i 02.65, Sno.8 S io.6 P 
0.2 Zro.i O2. 7 , Sno.8 S io.6 Bo. 2 Po.i Z 
ro. 1 O2. 75 

[0086] ±mmj&£tixmbfrtc<k&w<Dfc¥$: 
mi^^ti.xmm^y'^^ acp) 

SUT^So 50 
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[0087] mM&mc&mztizmmmte, 
tcmm^^x^mt*^ ate^m+fcm&tt&x 

-ir^^-^m. mm. ^ y^-xt^^^ 
nam. yt^tommiti? 4 m 

m$&X&, T^^Z hit^5J^±0¥«#0t><D£/B^ 

^77^^L<, tt^O*&*«:. 0. 0 1 jam 
J£*_L. 2 0 v mUTtm^ L< % 0. 0 1 

tt, Ttfi/yy77^W-#>y77^Sh l 

- 1 5 n m<Dmf&&*&mm-rz> t»* lv\ 
[oo88] mmm<Dnm&mm^<nmmm\±. 

»*fcttE*JS*Wc:#L 1-5 0MM%XhZ^t& 
#£L<, #d2~3 0lf%-Cfc5: fe36S»*LV\ 
# — ^77^^777^ hT'fi. 3-2 011% 

[0 0 8 9] ®1^^J^^i-67cfe{^*^J^ffi^ 

ir/uo— r/i^v^Na. #yr* y^ss, zKyr 

TVi^ t'^/VT/U^-zU, zKy bf— /Hfn y 

Ky, #y y^r-; h\ t kp*-> ^) r 

y , y tr ^/P^ n y K, ^ y ^ h ^ 7;i/n n ^ 

-^^f 7pp/ptvy*l^ e^y^v-^u^ 
K— y- Yyyv. pxf i/y-^arf7p n/ntVy 

7 P Pt>y-^xy^^y-7- (E P DM) , ^/Ut}> 
WbEPDM, ^ytfx/urt^-;«, **f->V*9 

r $ y 2-xf/i/^^^7^ y h^co 

(^^) y/Hjji^^yV'Sr^i-s (^^) r^y 
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Wi/y=fA, y 
y m^^, tfV xfuy^v' h\ #y m^/uatf y r> 

10 0 9 0] #n#y y /^i^r^w^ry^ 
^^>\ #y -7yVc^~y T^iumf z>tiz>o 

ff*t<, Mftl'WS^iSt^XdSo. 0 1-5 
vm<nh<nzm)<^Z>(Dfr£y)ft-£i,< s o. 

[0091] rnb«>i»#»jr4*ai**:tta-frurfflv^ 

r©J:5*31ftTJe*ai^jR*Dfifii~3 Oli%W 
£L<. «lc2-l0ll%^ffSU^ o 

[0 0 9 2] *J#$:h,fc«?Si::*5^T, ^ 

2Ef b «: fi r S * v m v * 5 r t 

3 0fi*%^»^LV\ 

[0093] ^yt^mmmn. mmR^m<os»mm 

[0 0 9 4] EE^JSKSJtt, mmortJE^ritf 

[0 0 9 5] ]E«tS©flla^^:ov^tRWt5. 

[0 0 9 6] jE«S«K (tl< Hft«*t») L 
[0 0 9 7] «««ttE*««<OW**fettjEll««© 
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&1-ZBMX-1bZ>Z.t&mi£L\<\ finite, 

[0 0 9 8] ff:S|g(C^^tL^JB[^OilJ^tt 2 . 511 
%J^_L. 9 6li%«T#ff*L<, 5fi*%^± N 9 
5S*%«TdSJ:t)»^L<. 1011%^ 931 

[0099] TK^stt^^mtta-^t L/tii> & 

Mtfbfe &S»Nfu a-tf^:/^^* 
^£LTf3\ 5X1 0 9 Q • m«T* s »*LV\ 

[oioo] MM^ttit y ?-*A&©EJCteas 
b<^JR»5fc<07gji v «Mfc, t&R, tttt, »jR<E>v*-fix 

"Ct> > S^C^^O. 0 2//mj£A_b > 2 0 /i mi^T^ 
»£L<, 0. l/zm£JLt, lOMmmU^ft 

[0101] ^^S^-i: LTti. ffi*««f£«jK^«« 

[0102] Sljrw^Wttfc^fcftv^Tk^FWtttt^i 
LTfi, r^nyrojS^ s i C, ^fbTA-^ = £ 

r/i-^^. >^=i-t, -7^v7, a^-t h. 7 

[0 10 31 IE (A) (Dmmis—h&jE (A) ffi<^^»J 

[0104] &m<DfflMteJEmm®m Ubzwxfkmtt 
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1 2##* 

[0105] mm*m«<Djjfexftizk&m5kz*K 

«HC#SLV\, 0. l-10 0m/^Mt* 

««l«JE«Sixy5itt«8T*l 0-1 0 0 0/irat^6 o 

[0106] htt, its. 

\<^z>^b&mtez> 0 &m&Btt±8 o — 3 s ox:<Di&m& 

#£L<, W:i 0 0-2 6 0toW^U\ K 
2 0 0 0 p p mJ^T^S 1 ^ L < % 5 0 0 
p pmJ^T^<fc9#£LV\ 

[0 10 7] MMis—hoEm**. -*^»«*ixTV^ 

R^SftftV^, 1 0 k g/cm 2 -3 t/cm 2 
£Ll/\ # Ulsjf— Zfl"*fe(D7u*m&.te, 0. 1~ 
5 0m/»W^U\ SS-2 0 01C 

[0 10 8] iZ/*L^-*«U >ftySi8S^#<, 

K£LT, ^-U7^y^/f yv- 7i/*X#y^— , 
T s jKliyptVy, ^jJ/ptWi: 
TL^^o. 01-1/im, J¥^5 — 5 0/4m(O»7Ltt 
x.tf, ^yxf i/y7^;VA^#y/Dt'i/y7^/UA 


(11) 1 - 2 8 3 6 7 6 

£31 r> &t>1tti&&7 * sis J* &mi?Z> Z t i£X # 3 C 

[0109] nMm*-fc^ftmtmm*hmf&£ti 

[0 1 10] V?-VJ±i&t LTIi s 09;itf, LiCIO 
4> L i BF4 > LiPFe, L i CF3 CO2 , Li 
AsFe > LiSbFe , L i B10C lio, LiOSO 
2 Cn F2n + t T*^^ix5^^^-D^/U4> ( n fit 6 

T^iECOg^) , LiN (S02 Cn F2n + l) (S02 

/0 Cm F2m + i) T-*$*L£>fS Kit (m, n«^tL^6 
£XT<DlE<Dm%l) , LiN (SO2 C P F 2p + i) (SO 

2 Cq F2q + l) (S02 Cr F2r + l) "C^SttS^^K 

fi(p, q. rte*:tl?tlG&LT<OJE<Dm&) s Ml 

nsm^^yf^, LiAicu , lick 

Li Br. Li I , ^ d D^7yy f K^ji^yl- 

5 0 i BF4 ^Uv'&Sl/MiL i PFe &m 

20 [0111] 3E«Mfi<£>»«{* % »l:itSh4v^, « 
y y h/U^fc «9 0. 2~3^r/W>W£ LV\ 

[0112] mmt ittt, ypfi/y^-^- k 

7$**- K S*=^vl';&— aft*— K ^^/U^^/U 

?vK 1 , 2 — v^y h > % Y^M Kd77 

2 - ^ ^;l^T h7t Ku77>, ^ f/UX/U* 
Vh\ 1, 3-i/^-^-y^v, $M7^ H\ v^^^/l^ 

^^^/K hy^ h^^y, my^yii^ 

^/^7>, 3->f;U-2-W)/y^yy, 
ei/^-^-hgi^ fh7tKn77yii 
ft, xf ;vx-f /K 1, 3->^u/<V-y-/P h^&ifO 

LV\ h t LTftxf i/y^-^- 

40 K /ot'i/y^^^f^U^ ^a^t 

[0113] Uttt, ^^uv^7-7jf^- h N 

igU^Lfc^ffiMSKlL i CF3 SOs , L i C 1 O 
4 , L i BF4 *5il^/*fcttL i PFe ^^^mfi?^ 
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-htKli^f/u^;-^ h<D'ptj:< t h~Jj<D 
a-S^jglC, L i CF3 SOa . L i C 1 04 , t> L < 
liL i BF4 <D^frt>m&fttL'Pt£< hh—m<Om L t 1 L 
iPFe &$tf«#»tt s #*Ll\, rtt?>««JK*r»ffi 

[01 14] &tz, mfm.<om^<omfmwnmwh 

[oi is] M«Hff«ft?H(cfi % l i (oWkfito. 

Lis N N Li I, Lis N 1 2 , Li3 N-Li 
I-LiOH, Li4 Si04 „ Li4 Si04 -Li 
I-LiOH, xLi3 P04- (l-x) Li4 Si 
04 % L i2 S i S3 . «fty^b**ftif^*ail?«> 

[0 116] flS^tlgltlj:, ^y^^U>^-arf- 
^#«S&-£tr#y-*--, ^^#«SSr&tftf y-v 

[0 117] Sk«^*«»ttSrekAi-5e« 
y>^ en y >- x t°n— ;k hy^^^yur^v, y 

n-^7^fA, ^^r-y-y h !J 7^ h\ =. h u^O-tf 
y^/^irN. n* -f^^^y^yy, ^u^^r 

/— /k Aici3 % #mte#y mffi^jc?^/ 
^ ^ >\ ^/v* y >\ ^//^^/Pi^jfor y —mk& 

/u*y>\ zSi4^E»7> >\ eg«*** = 

[0 118] WWRSr^HRttJc-t-Sfcfe^^D 
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[0 119] Sfftttt. *»»Wlii»t-C*fifffJ 

g£#<£>fti;fc, 0. l~5 0 0 ppnu <fc9#*L<tt 
0. 2-100p pmt'fc6o 

[0120] nmmn* £ft£i0-e&ALTt>j;^ 

«WiKv^7K*ffi*>6V^tt*7k»jK^y ^-»>A|ftJSrj8» 
LfcSifcSraA) -Ct>&l\, «#MK<Di£AB#B8tf> 

[0121] m^m^j:i5m^(WK^ u-y^ 

**£J6Lfc<ftStt5u ^^>-U^^« (SUS3 0 
4. SUS 3 04 1, SUS 3 0 4N, SUS316. 
20 SUS316L, SUS4 3 0, SUS 4 4 4#) , ^ 

**itt, xn»««, »R»««t, jE^tttt, 11 
te©*ttf±*^^ =i^y, '>yyy- 

50 [0 12 2] S&teOrtJ3E±#0*r»<t LT^fP«t-3c 

[0123] y — Ktfmwt. mtt^toM (0« 
^y-^-, 7y»y-7- t;UD-^^y-7- 

50 »*LV\ 


-12- 


(13) 

23 

[0125] mm*. i»iE<o««#&m»ftK#A, m 

^•~V^?1rZ>o I»f<oftA^P>, «»ft«:^L«>T 
[0 12 6] K±©±5lwLT»*£Tfeftfc«fctt. 

TO^ffir*. lBK±lO0KTfT5^fff u\ IS 
tt^tfea (ilte** oAfii lc *t L T y 7 * A A £ it: 

OV-4. 2 V) (7)y ^£AJfA&CQ5 0— 1 
2 0% (fcfcitf, »S^«JE-e3. 5V-4. 4V) Sr 

[0127] «»ttiKWcj£ur^»H'"e««Six5 B 

[0 12 8] «»Hc^Hlcj£CT«[ft*Sra[MXt//4 
^fi^iJ^a^m?&^^^(ciR^$ix5o 30 

fctt«fl£)KWf3!l^-*^S^* J f-<oft&. STRESS («-«?& 
TfcftV\, ^IMft^IEI^t; 

5>*fctt, «ES«[hIK (DC-DCa^WS) & 

[0 12 9] «»tt*/rft«»JC«ffl*ixS 0 If 
^— rtK-^— tf— 7, 7*\S#frl>* 7 , h 

="-K^ii, tyyy, ®»xft, «»s*if— , jo 
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[0 13 0] 

[0131] [iEffi^au^-^ K^y^^^ 

7 5 0 s C{C#?aL4B#^^U^, ^blCfe^2r^ 

*U IEffie#JW-Cfc5L iCo02 ££j5fcLfc 0 L i 
C0O2 te, WWX5Mm^5 0g^lO 
0 m ! ^zklC^fK Lfc«p«>»tk««>«***S 0 . 6 m S 
/m. pH^lO. 1* **»*ttfcJ:5Jt*ffiSWS 
0. 4 2m 2 /g-Cfeofco LiCo02 ^2 0 0 g^ 
T-fc^u^^y^ 7 g fcfc, jfc^-JM'lF— 

^yUr/bn — 9 0 g SrJD £ <b 

(C?K£ 7 0 g £ 2 - xf;U^^v'/i/7^ y hbT? 

MS5 0li%) £r6g*P;t. *^^>f 

[0132] ifkm&M^-x hoftfX] nm&toftt 

ITSnS io.5 Bo. 3 Po. 2 Cso.osAlo.2 O3. 28 
«r 2 0 0 g. mmm (AiSfllft) 4 0 g Srtf^v^-f if 

y^>l 0 g ££#D;ta^Lfc*><o£7k 1 0 0 g#Px.£ 
b^atta-g^U ^ffi^J-^-^ hfrffrtbfco 
[0 13 3] [^{fcSS^-* hOM] 
5 g N A5fili#&9 g Sr*I 2 ii%©^^^f^^ f ;!/ 
ir/vo— ^tK^3 0 0 gt^P^L, WHa-frUffritL 

[0 13 4] [jE«*3J:t«l«««^- h<0ffr*] ±IS 

2 0 /1 m^tM7/U^ -!>ASll*^ffi(^ >!■«] 
SSfc 19 OjE«efeK«»OS**«?) 2 4 0 g /m 2 -CS 
K^Lfc^, n — 7— ^u^«"CJE«i«(^^— h 
vmfr&l 7 0 /xmtw*5J:5{-iEJfil^5!b^o 

fe 0 SfeJJiK^W*^^^ (B^;-5 0TOTOfi;iS 

[0135] wiaHc. 1 8 n m<Dmmmmfr<Dmm^, 

fkm&ft]^—* F^SIMI}:, ^fil«:SIS-<- 

fl-^I^)i*i^8 0g/m 2 , «SI*OH^I6 
M^15g/m2 T\ o-7-/^«t"«t£0 
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26 


[0136] z<D<pim^—h<nmmz y xitftrnzy*?- 

<>^&m («S9 9. 8%) fc£#»ia£CTRS0tttt 

it. 

[oi37] inmwtmM] 7vu=f >*h*-c* 200 
c c^ip^y/n t°uv^i§}c6 5. 3 g^Mv? 

^A-Sr^ix. mtcSe^ 3 O'CSra*.*^ J: 5 
SL4#6>. 2 2. 2g^S^fi^ySr'>ifogj» 
Lfc 0 #Cl;i. 0. 4 gCOL i BF4 , 12. 1 gOL i 
PFe ^M^3 0 < 1C^^v^ e |:5^^f U^f>, 

mi^tco nhtitimmmnitm. 1 . 135 -vm£M9i<o 

WiftX~h^tz 0 1 8 p pm OKfflB^H f£n P Q^ 

MKC-2 1 Oi!^-/^^ *»jH3eK«-CH 
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